A new acylated anthocyanin was isolated as a major pigment, along with a known anthocyanin (Moricandia arvensis anthocyanin 1: MAA-1), from a strain of Moricandia arvensis (Code No. MOR-ARV-3) with purple-violet flowers, and identified as cyanidin 3-
The genus Moricandia (Brassicaceae) is distributed in the Mediterranean region and cultivated as ornamental plants in America and Europe. In the investigation of floral anthocyanins in Moricandia species, we have already reported the occurrence of acylated 3-sophoroside-5-glucosides of cyanidin and peonidin in the flowers of two species of Moricandia [1, 2] . As part of our ongoing program, we have isolated a new acylated cyanidin glycoside from the purple-violet flowers of M. arvensis (Code No. MOR-ARV-3), along with one known anthocyanin [Moricandia arvensis anthocyanin (MAA)-1] [2] . In the present paper, we report the results of a structural study of the new acylated cyanidin glycoside, which is referred to here as pigment 2. In a survey of M. arvensis by HPLC analysis, two anthocyanins, MAA-1 [17 %] and pigment 2 (33.3 %) were observed in the petal extracts as the major anthocyanins. These were extracted from the flowers of this plant with HOAc-H 2 O (5 L; HOAc/H 2 O, 1:19), and purified using Diaion HP-20 column chromatography, prep. HPLC, and paper chromatography (PC).
Pigment 2:
Acid hydrolysis of pigment 2 with 2N HCl yielded cyanidin as its anthocyanidin [3] . Moreover, trans-caffeic acid, trans-sinapic acid, and malonic acid were detected in the hydrolysates of pigment 2 by HPLC. On alkaline hydrolysis, pigment 2 yielded cyanidin 3-sophoroside-5-glucoside, transsinapic acid, 4-O-glucosyl-caffeic acid, and malonic acid. The structures of these compounds were identified via co-HPLC with commercial samples (trans-sinapic acid and malonic acid) and authentic samples (cyanidin 3-sophoroside-5-glucoside and 4-Oglucosyl-caffeic acid) prepared from Ipomoea purpurea [4] by alkaline hydrolysis.
The molecular ion [M] + of pigment 2 was observed at m/z 1713 (C 77 H 85 O 44 ), indicating one molecule of cyanidin with one molecule each of sinapic acid and malonic acid, two molecules of caffeic acid, and five molecules of glucose. The elemental components of pigment 2 were confirmed by measuring its high resolution FABMS. Pigment 2 was further elucidated by investigation of its 1 H (500 MHz) and 13 C (126 MHz) NMR spectra, including 2D COSY, 2D NOESY, 1 H-13 C HMQC and 1 H-13 C HMBC spectra in DMSO-d 6 -CF 3 COOD (9:1) ( Table 1 ). In the 1 H NMR spectrum, the chemical shifts of fourteen aromatic protons of the cyanidin, caffeic acid, and sinapic acid moieties, with their coupling constants, were assigned as shown in Table 1 . Three sets of two pairs of doublet resonances, assigned to the six olefinic proton signals of the caffeic and sinapic acid moieties, indicated trans configurations for these acids based on their coupling constants (J = 15.8 Hz each) ( Table 1 ). The proton chemical shifts of the sugar moieties were observed in the region of  (Table 1) , these five sugars were assumed to be in the -pyranose form. The proton signals of sugars and hydroxycinnamic acids were assigned by 2D COSY and NOESY experiments (Table 1) . Moreover, the linkages and/or positions of the attachments of the sugar and acyl groups were determined based on 2D COSY and NOESY experiments. Consequently, the structure of pigment 2 was determined to be
By application of its NOESY experiment, NOEs between H-1 of
, which is a new anthocyanin in plants [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . This structure was also confirmed by analysis of its 13 C, 1 H-13 C HMQC and 1 H-13 C HMBC NMR spectra. (Table 1, Figure 1 ). Analytical HPLC was performed on a LC 10A system (Shimadzu), using a Waters C18 (4.6 x 250 mm) column at 40 o C with a flow rate of 1 mL/min and monitoring at 530 nm. Linear gradient elution was applied for 40 min from 20 to 85% solvent B (1.5% H 3 PO 4 , 20% HOAc, 25% MeCN in H 2 O) in solvent A (1.5% H 3 PO 4 in H 2 O) with 5 min of re-equilibration with 20% solvent B, for anthocyanins, anthocyanidins and hydroxycinnamic acids (method 1). For malonic acid, isocratic elution with solvent A was used for 10 min and monitored at 210 nm [2] (method 2).
Experimental

UV-Vis spectra were recorded on a UV-Vis Multi Purpose
Spectrophotometer (MPS-2450, Shimadzu) in 0.1% HCl-MeOH (from 200 to 700 nm).
High resolution FAB mass (FABMS) spectra were determined on a JEOL JMS-700 mass spectrometer operating in the positive ion mode using a 1:1 mixture of dithiothreitol and 3-nitrobenzyl alcohol as a matrix. 1 H (500 MHz) and 13 C (126 MHz) NMR spectra were measured on a Bruker Avance III 500 MHz NMR spectrometer using CF 3 , on which acylated anthocyanins were adsorbed. The column was thoroughly washed with H 2 O (2L) and eluted with 5% HOAc-MeOH (500 mL) to recover the anthocyanins. After concentration, the residue was separated and purified by paper chromatography using BAW. The separated pigment was further purified by TLC (15% HOAc) and prep. HPLC. Prep. HPLC was performed on a Waters C18 (19 x 150 mm) column at 40 o C with a flow rate of 4 mL/min and monitoring at 530 nm. Linear elution was used for 30 min with 50 to 60% solvent B in solvent A. The fraction was transferred to a Diaion HP-20 column, on which the pigment was adsorbed. This was eluted with 5% HOAc-MeOH, followed by addition of excess of Et 2 O, and then dried. The purified pigment from the flowers (2) was obtained in a yield of ca. 25mg. 
Analyses of hydrolysates (deacylanthocyanins, anthocyanidins, sugar and acids):
The identification of hydrolysates of pigment 2 by alkali and acid was carried out by standard procedures [3] . The results were as follows. 
